The synthesis of new 1,3,4-thiadiazolines derived from diaryl and aryl-cycloalkyl ketones, via the corresponding thiosemicarbazones, is described. 1 H-and 13 C-NMR spectra as well as mass spectrometry disclosed the structures of the precursors and heterocyclic derivatives formed. In the case of spirane compounds, the effect of heteroatoms (S, N) on the diastereotopic hydrogens is discussed.
Introduction
Thiadiazoles and their derivatives represent a group of compounds possessing a wide spectrum of biological activity. They exhibit hypoglycemic, antitubercular, antifungal and antibacterial properties. [1] [2] [3] [4] There are few general routes to obtain 1,3,4-thiadiazolines. Holmberg and Sandström proposed the reaction between an aldehyde or a ketone with substituted thiohydrazides. 5 Taylor et al. 6 found that 1,3-dipolar cycloaddition between chlorodiazabutadiene and thiourea rendered 4-amidine-1,3,4-thiadiazolines. However, the preparation of this heterocyclic ring is mostly achieved by heterocyclization of thiosemicarbazones, 7 as reported by Andreae et al. 8 , Somogyi 9 and Kubota et al. 7 here we describe the synthesis of 1,3,4-thiadiazoline derivatives from several ketones (diarylketones, indanones and tetralone) via the corresponding thiosemicarbazones, as illustrated in Scheme 1. the disappearance in the 13 C-NMR spectrum of the signal at roughly 180 ppm corresponding to the thiocarbonyl; b) the appearance of the signal at circa 85 ppm assigned to C-2; and c) the signals of the carbonyl and methyl moieties of the acetyl groups incorporated to the molecule. In spite of the different nature of the substituents at C-2 of the heterocycle, it may be observed in the 13 C-NMR spectrum that for all the products this carbon atom signal ranges from 80 to 86 ppm, whereas the C=N signal is around 143 ppm (Table 2 ). In the case of the spirane heterocycles (6b-9b), in order to assign the carbon atoms corresponding to the alicyclic methylene groups (carbons α, β, γ), shift values observed for the starting ketones, thiosemicarbazones and heterocyclic products were compared. As a result, it was found that the methylene carbon atom (carbon α) vicinal to the chiral center generated during ring closure appears at lower fields. Similar results were observed for the thiadiazoline derived from cyclohexanone.
8 Mass spectra of this heterocycle family resemble one another as regards the observed rupture pattern, although the relative abundance and the m/z relationship are characteristic for each compound, in agreement with that observed for similar heterocycles derived from aldehydes. 7 The proposed fragmentation model is presented in Scheme 2.
Since in some of these compounds ring closure generates a chiral center (2b, 4b, 6b-9b) (C-2 in the heterocycle), a racemic mixture is obtained as expected. As a result of this reaction, four aliphatic hydrogen atoms are observed for the indane system in the proton nuclear magnetic resonance spectrum of the compounds (7b-9b) (Figure 1 ).
In order to assign the four diastereotopic hydrogen atoms unequivocally, and employing thiadiazoline 8b as a model, two-dimensional heteronuclear resonance experiments were carried out ( Figure 2 ). The two protons linked to carbon α of the indane nucleus were thus found to present a 0.6-ppm separation. In contrast, the diastereotopic hydrogen atoms in position β to the chiral center differed by barely 0.2 ppm. The marked difference between the protons linked to carbon α would not only result from the inductive effect exerted by the heteroatoms, but rather due to a spatial effect probably exerted by the acetyl groups. of the signal corresponding to the methyl group at 2.05 ppm did not modified the NH signal; c) finally irradiation of the signal corresponding to the methyl group at 2.11 ppm modified the NH signal. Thus, nOe was observed between the proton linked to the nitrogen atoms and the least shielded methyl moiety, that is to say, the methyl moiety of the acetamide group linked to C-5 of the heterocycle ( Figure 3) ; therefore, the methyl moiety that appears at a higher field is the one belonging to the acetyl group linked to N-3 of the heterocycle. Considering both acetyl groups, the one located on N-3 of the heterocycle is nearer the indane ring and could present some type of interaction with the hydrogen atoms in position α to the chiral center; however, no NOE effect was observed between the methyl moiety of this acetyl group and the hydrogen atoms belonging to the cyclopentane system. From this evidence it may be concluded that the methyl moiety of this acetyl group is at a considerable distance from the indane ring and possibly oriented outwardly. Thiosemicarbazone was dissolved in pyridine and acetic anhydride and the mixture was heated at 100 °C during 1h with magnetic stirring. The crude product was purified by flash chromatography using benzene: ethyl acetate (3:2). -3-N-acetyl-2,2-diphenyl-1,3,4-thiadiazoline (1b see Table 2 . HRMS calcd. 339.1041; found 339. Table 2 .
5-Acetamido
HRMS calcd. 399.1253; found 399.1255. 

